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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4,9,11,12,14-19,24,26,27,29,30-33,35,37-40 and 42 are rejected under 
35 U.S.C. 102(b) as being anticipated by Weis US5675674. 

With respect to claim 1, Weis discloses, in figures 1 and 6, an optical system 
comprising: a transducer(320) for providing digital optical signals(read col.15) by acting 
on an optical carrier(48); and an optical interrogator(380) coupled to the optical carrier 
for retrieving the digital optical data signal from the optical carrier. 

With respect to claim 2, per the above discussion, Weis discloses an optical 
source(62) for providing the optical carrier to the transducer. 

With respect to claim 3, per the above discussion, Weis discloses the transducer 
receives a digital electrical signal input(modulator receiving a voltage controlled switch 
that is opened or closed, on-off keying, read col.15, lines 1-17). 

With respect to claim 4, per the above discussion, Weis discloses the transducer 
modulates a property(frequency and/or wavelength) of the optical carrier. 

With respect to claim 9, per the above discussion, Weis discloses the transducer 
comprises a plurality of transducers(see 320). 
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With respect to claim 1 1 , per the above discussion, Weis discloses the 
transducer receives a signal from one or more sensors(see figure.6). 

With respect to claim 12, per the above discussion, Weis discloses the reflected 
light would be converted to a corresponding electrical signal by means of the 
photodetector(read col.18, lines 47-60). A power source charging circuit is inherently 
disclosed in order to provide the conversion mentioned above. 

With respect to claim 14, per the above discussion, Weis discloses the one or 
more sensors comprise one or more of an electromagnetic sensor(read col. 8, lines 10- 
30). 

With respect to claim 15, per the above discussion, Weis discloses the 
transducer comprises an interface circuit(34) including an electrical-to-optical digital 
signal transducer(28). 

With respect to claims 31-33, Weis discloses an optical system comprising: a 
sensor(36) for sensing an environmental condition, the sensor providing a first 
signal(electrical signal) indicative of the sensed environmental condition; a 
transducer(320) coupled to the sensor for receiving the first signal; and an optical 
fiber(20) coupled to the transducer, the transducer converting the received first signal to 
a digital optical signal in the optical fiber, wherein the transducer modulates an optical 
carrier to(48) to convert the first signal to digital optical signal. Weis also discloses the 
transducer includes a controllable reflector(330,340,350,360, controlled by modulators 
333,343,353,363) operable to modulate an optical carrier(from light source 62) to 
convert the first signal to the digital optical signal. 
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With respect to claim 35, per the above discussion, Weis discloses the 
transducer includes an electromechanical actuator(28) on the optic fiber to modulate an 
optical carrier(48) in the fiber to convert the first signal to the digital optical signal. 

With respect to claim 37, per the above discussion, Weis discloses the sensor 
has a digital state(col. 15, lines 1-20), an analog-to digital converter is inherently disclose 
in order to convert the signals from analog to digital, thus, the first signal from the 
sensor is also a digital electrical signal. 

With respect to claims 38 and 39, Weis discloses an optical system comprising: a 
sensor(36) for sensing an environmental condition and providing a first signal indicative 
of the sensed environmental condition; a transducer(70) coupled to the sensor for 
receiving the first signal; an optical fiber(20) coupled to the transducer, the transducer 
converting the received first signal to a digital optical signal in the optical fiber; a 
recorder(1 02) recording information based at least in part on the digital optical signal, 
the recorded information being indicative of the sensed environmental condition; and a 
light source(62) for providing an optical carrier(48), the transducer operating on the 
optical carrier to convert the first signal to the digital signal(read col. 15). 

The system of Weis inherently performs the claimed methods steps of claims 
16-19,24,26,27,29,30,40 and 42, since it discloses all the limitations set forth in the 
mentioned claimed method steps. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5-8,10,13,20-23,25,28,34,36 and 41 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Weis US5675674. 

With respect to claim 5, per the above discussion, although Weis lacks a clear 
teaching of the digital optical data signals include symbol data indicative of the 
modulated properties of the modulated optical carrier, using symbol data indicative of 
the modulated properties and/or additional information of the optical carrier in order to 
provide better descriptions and/or information of the optical carrier would have been 
obvious to one of ordinary skill in the art. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Weis accordingly in order to provide more descriptive data for 
classifying/information purpose, if so desired. 

With respect to claim 6, per the above discussion, although Weis discloses that 
amplitude and frequency modulation of electromagnetic carrier radiation are the 
backbone of the communication industry, but Weis lacks a clear teaching that the 
modulated property of includes amplitude. 

Selecting a specific modulation property in order to process the optical carrier in 
a desired form would have been obvious to one of ordinary skill in the art. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Weis accordingly in order to provide a desired form of optical carrier 
for further processing, if so desired. 
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With respect to claims 7 and 8, per the above discussion, although Weis 
discloses the transducer includes a grating(38) for reflecting at least a portion of the 
optical carrier(col.9, lines 30-55), but Weis lacks a clear teaching of a mirror and/or a 
micro-machined mirror for reflecting the optical carrier. Selecting a specific type of 
reflecting element/material/component in order to reflect the optical carrier to a desired 
optical path would have been obvious to one of ordinary skill in the art. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Weis accordingly in order to provide a desired modulation of light. 
The further citation of a mirco-machined mirror in claim 8 would have been obvious for 
similar reasons set forth in the above discussion. 

With respect to claim 10, per the above discussion, although Weis discloses the 
plurality of transducers comprise one or more of a Bragg grating(38) and a piezoelectric 
crystal(28), but Weis lacks a clear teaching of a liquid crystal device. Using a liquid 
crystal device in order to provide more control to the modulation of the light would have 
been obvious to one of ordinary skill in the art. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Weis accordingly in order to provide more control to the modulation 
of the light of the system. 

With respect to claim 13, per the above discussion, although Weis lacks a clear 
teaching of the one or more sensors operate in a low power state, operating sensors in 
low power state in order to conserve energy of the sensors would have been obvious to 
one of ordinary skill in the art. 
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With respect to claim 34, per the above discussion, the citation regarding to a 
micromachined reflector would have been obvious for similar reasons set forth in the 
discussion of claims 7 and 8. 

With respect to claim 36, per the above discussion, although Weis discloses a 
controllable light source(62, read col.14, lines 8-25) but Weis lacks a clear teaching of 
the transducer activates and/or deactivates the controllable light source in response to 
the first signal to convert the first signal to the digital optical signal. 

Synchronizing the transducer and the controllable light source in order to provide 
a better signal conversion operation of the system would have been obvious to one of 
ordinary skill in the art. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Weis accordingly in order to provide a desired 
synchronization/operation of the system. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Weis accordingly in order to provide energy saving sensors. 

Since the proposed system of Weis includes all the limitations set forth in the 
claims 20-23,25,28 and 41, the proposed system of Weis is obviously capable of 
performing the above mentioned claimed method steps. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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1) Didden et al US6271766 disclose a selectable optic grating-based system for 
sensing seismic or other parameters. 

2) Nelson et al US4313192 disclose an optical transducer array system for use in 
a multi-channel hydrophone seismic streamer. 

3) Siems et al US6522797 disclose a seismic optical acoustic recursive sensor 
system having internal mirrors with low reflectivity written into the fiber. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Lu whose telephone number is 5712728448. The 
examiner can normally be reached on M-F 9:00am- 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 5712722328. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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